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Results and Discussion
Synthesis and characterisation
The preparation of vinylidene complexes from rearrangement reactions of terminal alkynes within the coordination sphere of metal complexes is very well established. 19, 21 For example, in the case of half-sandwich complexes MCl(L 2 )Cp´ (L = phosphine or L 2 = chelating bisphosphine, Cp´ = Cp, Cp* etc), such reactions with HC≡CR are typically performed in polar solvents such as methanol at reflux and in the presence of a salt, often NH 4 PF 6 , to enhance the ionisation of the M-Cl bond and provide a large anion to assist isolation of the product cation [M{C=C(H)R}(L 2 )Cp´] + (Scheme 1). 19, 22, 23 Whilst the ancillary ligands and the R group provide a degree of steric protection for the electrophilic α-carbon, prolonged reaction leads to the conversion of the vinylidene to the corresponding methoxy carbene whilst spectroscopically well characterised, 28 no crystallographic data are available through which to examine the effect of coordination on the key N-C-C Me bond angle. Figure 1 , and selected bond lengths and angles are summarised in Table 2 , suggesting π-interaction between the metal and carbene is not significant. The relatively precisely determined M-P bond lengths is sensitive to M-P back-bonding effects, and can be used as a proxy measure of the relative electron density at the metal centre. 33 Here, the Fe-P and Ru-P bond 2 also offers a large singlet-triplet energy gap (∆E S-T = 35.8 kcal / mol), and a more linear structure (N-C-C 122.62º) demonstrating the steric influence on the ground state structure of the singlet. The difficulties in formation and stability of metal complexes of mono(amino) carbenes therefore seems to be due in no small part to the significant steric bulk of the supporting groups necessary to stabilise the singlet carbene. The formation of these ligands through 'on-complex' synthetic methods therefore appears a more suitable entry point for further explorations.
Experimental
General Conditions
All reactions were carried out under an atmosphere of dry nitrogen using standard The compound [Fe(=C=CH 2 )(dppe)Cp]PF 6 (0.10 g, 0.14 mmol) was added to dry degassed CH 2 Cl 2 (15 ml) in a dry, degassed Schlenk flask connected to a gas bubbler.
To a separate dried, degassed flask, fitted with a Dreschel head connected to a N 2 line, was added 35 % NH 3(aq) (25 ml) . The output of the Dreschel head was connected by a gas-tight transfer tube in the first flask, fitted below the CH 2 Cl 2 solvent level. NH 3(g) was then generated by bubbling N 2 gas through the NH 3(aq) solution, which was then subsequently bubbled through the vinylidene solution for 4 hrs. The orange solution colour lightened over time. After this period, the 35 % NH 3(l) flask is removed and reaction flask flushed with N 2 for at least 10 minutes to remove any excess NH 3(g) .
The orange solution was concentrated to dryness by rotary evaporation leaving an orange residue. In a manner similar to that described above, NH 3(g) [2c]PF 6 . Formula: C 43 H 40 NP 2 Ru x PF 6 , M =878.74. Orthorhombic, space group solvent was applied to all calculations, and results analyzed further with GaussSum. 42 Structures obtained were confirmed as true minima by the absence of imaginary frequencies.
